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Completing the RHIC Program

AUnique polarizedy 1/ ! collisions
ARHICRun2®" natyi v A6
A STAR Forward Detector upgrade
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ARt 1 O Beam Use Request 2024
A hm r] Equal integrated luminosity per nuclegn

AEIC starts after 2030

A The full potential of the EIC relies on complementary probes
O unique data from hadronic collisions
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Physics Opportunities with STAR >
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A Forward detectoc® - T8t

A Wide coverage@umtv ® T®

A ® 0 range A Nonlinearparton dynamics
A TMDpartondistribution functions A Hadronization in heavy nuclei
A Evolution effects

[ current data for Collins and Sivers asymmetry:
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A Factorization and universality

r O STAR 200 GeV 1 <1 <4 Collins
10 2L Y STAR W bosons
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STAR In Run 22

Polarized protons
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A Barrel: p - ¢8t/Forwardc® - 18t
A Fullazimuthalcoverage
A Exceeded projectiorfl T TUBA 56%
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A Midrapidity and forward triggers
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Forward Detector Upgrade >

A Calorimeters
A Hadronic calorimeterReSJdi

A Electromagnetic calorimetePpSo
A Preshowedetector (EPD)

A Tracking
A Smalistrip Thin Gas Chambers (4 planes)
A Silicon tracker (3 disks)

ECAL p T O ¢t BIWVO

charge separation — ¢mornh
photon suppression atm®@ <8t A HCAL o1t BIVO e

Tracking
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Forward Detector Upgrade

A Calorimeters
A Hadronic calorimeterReSJdi
A Electromagnetic calorimetePpSo

A Preshowedetector (EPD)

A Tracking
A Smalistrip Thin Gas Chambers (4 planes)

A Silicon tracker (3 disks)

Despite Covid, installation
and commissioning finished
on schedule and were ready
for data taking in Run 22!
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Transverse Spin Asymmetries

(pT) [GeV/c]

Physical Review 103 (2021) 092009
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A Observation of large transverse singigin
asymmetries at forward rapidity

A Persistent at energies up t@i

A Not consistent with LQQCD

A TMDs can introduce ® -dependence (initial

1 Q 0
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and/or final state, not collinear)
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A Collinear highetwist effects
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Transverse Spin Asymmetries

A Siverseffect:

A Correlation ofproton spinand parton
transverse momentum (initial state)

A Process dependent asymmetry
Siverg,s=- ( Siverg,or Siverg,, )

A Collins effect

A Correlation ofparton spin and transverse
momentum of hadron (final state)
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A Observation of large transverse singigin
asymmetries at forward rapidity

A Persistent at energiesupti v TT'TTA 6
A Not consistent with LQQCD

1 "QQ O

A TMDs can introduce ® -dependence (initial
and/or final state, not collinear)
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A Collinear highetwist effects
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Inclusive Hadrons

arxiv:1602.03922

Kanazawa et al. PRE9 2014 111501
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A STAR Forwarg® — 18t
A Hadronic calorimeter

A Dedicated hadron triggers with different threshold )
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